Attenuation and reversal of morphine tolerance by the competitive N-methyl-D-aspartate receptor antagonist, LY274614.
The ability of a competitive (LY274614; (+-)-6-phosphonomethyl-decahydroisoquinolin-3-carboxylic acid) and a noncompetitive (MK801; [(+)-5 methyl-10,11-dihydro-5H-dibenzo[a,d]cyclo-hepten-5,10-imine hydrogen maleate) N-methyl-D-aspartate receptor antagonist to modulate the development of tolerance to morphine's antinociceptive (analgesic) effects was assessed by using hot-plate latency in rats. Concurrent treatment with LY274614 or MK801 by continuous s.c. infusion significantly attenuated the development of morphine tolerance produced by twice daily injections of morphine (10 mg/kg s.c.). This attenuation of morphine tolerance by LY274614 was dose-dependent, 12 or 24 mg/kg/24 hr s.c. infusion). Additionally, animals tested 1 week after the discontinuation of all drug treatments were observed to retain their analgesic sensitivity to morphine, whereas control animals remained relatively tolerant. These results suggest that LY274614 and MK801 do not alter the expression of tolerance but actually modify the development of morphine tolerance. Morphine-tolerant animals infused with LY274614 for 7 days regained their analgesic sensitivity to morphine. Furthermore, LY274614 also reversed the development of tolerance and restored morphine sensitivity in tolerant animals that continued to receive morphine. The demonstration that LY274614 can prevent and reverse the development of morphine tolerance without reducing the analgesic response suggests that the adaptive system involved in the development and maintenance of tolerance requires a functional N-methyl-D-aspartate receptor. LY274614 lacks the phencyclidine-like side effects seen with MK801, and this may favor the clinical development of this competitive N-methyl-D-aspartate receptor antagonist as an adjunct for patients receiving chronic opioids for pain management.